The Aeglidae Dana, 1852, constitutes a distinctive family of anomurans with characteristic morphology, ecology, and reproduction. They are the only freshwater anomurans, and currently there is an active discussion about their phylogenetic position (Martin and Felgenhauer, 1986; D'Amato and Corach, 1997; Pérez Losada et al., 2002a; Tudge and Scheltinga, 2002; Tudge, 2003) .
The family consists of two fossil genera and one extant genus, Aegla Leach, 1820, which is endemic to temperate South America. The genus contains approximately 70 species and subspecies spread out over Chile, Brazil, Argentina, Uruguay, Paraguay, and Bolivia (Bond Buckup and Buckup, 1994; Pérez Losada et al., 2002b) in habitats such as lakes, streams, swamps, and caves. Several studies have been made on aeglid species from Chile, mainly in relation to biogeographical aspects (Jara, 1996; Perez Losada et al., 2002b, for review) . In Brazil, studies on A. prado Schmitt, 1942 , A. violacea Bond-Buckup and Buckup, 1994 , A. platensis Schmitt, 1942 , and A. castro Schmitt, 1942 , have been carried out with regards to population dynamics, growth patterns, and descriptions of the first juvenile stages (BondBuckup et al., 1996; Bueno and Bond-Buckup, 1996; Bueno and Bond-Buckup, 2000; Bueno et al., 2000; Swiech-Ayoub and Masunari, 2001) . Recently, the spermatozoa morphology of A. longirostri Bond-Buckup and Buckup, 1994, has also been studied (Tudge and Scheltinga, 2002) .
The aim of the present work was to study the egg incubation and larvae hatching processes in Aegla uruguayana Schmitt, 1942, as a first attempt to culture this species under laboratory conditions.
MATERIALS AND METHODS
Ovigerous females of Aegla uruguayana were collected manually at the margins of the Areco River (318149S, 598289W), in the Province of Buenos Aires, Argentina, during July and August 2002. At the sampling site, females were found living below small rocks or inside empty shells of bivalve molluscs (genus Corbicula von Mühlfeld, 1881, and Diplodon Spix, 1827), on a mudflat substrate in all cases. Collected females were usually living together with juveniles of both sexes in a wide range of sizes.
Collected females were transferred to the laboratory in plastic containers filled with water from the collection site. Once in the laboratory, maximum carapace length (CL) was measured from the rostrum tip to the posterior edge of carapace, by means of a venier caliper (precision 6 0.02 mm). Each female was isolated in a glass container filled with 500 mL of dechlorinated tap water. Temperature was maintained at 21 6 18C and photoperiod at 14:10 (L:D) throughout the entire egg incubation period. Females were checked daily to observe the degree of embryonic development, egg loss, or juvenile hatching. They were fed on pellets of rabbit feed three times a week for 3 h each time, and the water of all the containers was renewed after that. Feeding was suspended when hatching was imminent (few yolk reserves, significant movements of embryos, and advanced ocular development). After hatching, feeding was re-initiated as before, and the behaviour of females and juveniles was monitored in the same hatching container.
RESULTS
At the beginning of the observation period, only eight ovigerous females had eggs in the early stages of development. The egg incubation period for those females ranged from 45 to 50 d. However, the hatching of juveniles was characterized by a high degree of asynchrony; in fact, hatching of the entire clutch ranged 3-4 d for most females. The mean number of hatched juveniles per females (6 standard error) was 142.87 6 28.49, and the mean CL (6 standard error) was 21.81 6 1.31 mm.
Maternal care of juveniles was seen to some extent. All juveniles remained living on the female abdomen for 3-4 d after hatching. The first-hatched juveniles lived below the abdomen together with the unhatched eggs. In no case was oophagia by juveniles or females observed. During the first 24 h, juveniles were confined to the ventral abdominal surface of females. After that, they moved about on the female body, but always returned to the abdomen or to other sites such as the external and pleural plates of the cephalotorax, pereiopods, and maxillipeds ( Fig. 1) . No special structures for the attachment of the juveniles were observed in the female. On the third or fourth day, juveniles separated from females, but a gregarious behaviour was observed, in that groups of three to seven juveniles were observed to cling to each other by their pereiopods; this behaviour has also been observed in older juveniles and adults of A. uruguyana in laboratory conditions (unpublished observations). In two cases, predaceous behaviour by the females of unseparated independent juveniles was seen after four days.
In all cases, we observed in the laboratory that ovigerous females carrying eggs in early or intermediate development stages preferred areas near the aeration stones in the aquarium, whereas those females close to hatching their eggs and those brooding juveniles avoided the aeration, preferring a site with reduced water current.
DISCUSSION
The current results on asynchronic hatching of A. uruguayana represent the first report for Aeglidae. The rest of the Anomura (all of them marine species) present a high degree of synchronous hatching, typical of marine and estuarine crustaceans. Asynchronous hatching has been described for freshwater crayfishes, such as Austropotamobius pallipes Lereboullet, 1858, and Pacifastacus leniusculus Dana, 1852; these species can take up to six days to complete the hatching of the entire brood (Reynolds et al., 1992) , as well as, in South America, the Parastacidae Parastacus pugnax Poeppig, 1835, P. nicoleti Philippi, 1882, and Samastacus spinifrons Philippi, 1882 (see Rudolph and Ríos, 1987) . A similar case of asynchronous hatching was also reported in the hatching of phyllosoma larvae of the lobster Jasus edwardsii Hutton, 1875, which takes five to eight days, depending on temperature (Smith et al., 2002) .
All the spawned eggs in a brood of A. uruguayana showed a similar degree of embryonic development during the early and middle developmental stages. The observed asynchrony therefore occurs towards the end of the egg incubation period. This asynchrony allowed the first-hatched juveniles to explore the environment next to the females, whereas the later ones remained below the female pleon. In fluctuating freshwater environments, where food availability and nursery habitats can change rapidly, the asynchrony could be very advantageous for optimizing the survival of the species. Another possibility to be considered is that the first juveniles to hatch from eggs that are placed more externally in the brood could expose the eggs placed inside to extra oxygen and provide more space for juveniles to wriggle out of the egg-sac. However, we have always observed in ovigerous females of A. uruguayana that the first juveniles to hatch proceeded from eggs located both internally and externally in the brood.
This pattern of asynchrony is similar to the one reported for astacids, which related to the different position of embryos in the incubation chamber, from a morphological point of view; and to the existence of dominant organisms within the brood, from an ecological point of view (Reynolds et al., 1992) . On the other hand, no size differences were evident between early and late-hatched juveniles of A. uruguayana, nor was there predation of early juveniles on unhatched eggs.
Features of the maternal care showed by A. uruguayana were another relevant aspect of the current study. Maternal care has been previously mentioned for other species of Aegla, such as A. perobae Hebling and Rodrigues, 1977 , A. prado Schmitt, 1942 , and A. violacea (see Rodrigues and Hebling, 1978 BondBuckup et al., 1996; Bueno and Bond-Buckup, 1996) , and in freshwater crayfishes species, such as Austropotamobius pallipes (see Reynolds et al., 1992) , Cherax quadricarinatus von Martens, 1868 (see Levi et al., 1999) , Cambaroides japonicus de Haan, 1842 (see Kawai and Scholtz, 2002) , and in the South American Parastacidae, Parastacus pugnax, P. nicoleti, and Samastacus spinifrons (see Rudolph and Ríos, 1987; Rudolph and Iracabal, 1994) . Within the Brachyura, maternal care is found in freshwater crabs with direct development, as in the Trichodactylidae species Trichodactylus fluviatilis Latreille, 1828, Dilocarcinus pagei Stimpson, 1861, and Sylviocarcinus australis Magalhães and Tukay, 1996 (see Alarcón et al., 2002; Mansur and Hebling, 2002) , in Potamoidea (Gherardi et al., 1988; Micheli et al., 1990; Cumberlidge, 1999) , in Geosesarma notophorum Ng and Tan, 1995 (see Ng and Tan, 1995) , and in various species of Grapsoidea with abbreviated development (Diesel, 1989; Diesel 1992; Diesel et al., 2000) .
Maternal care of A. uruguayana involves the stay of juveniles with females during the first four days after hatching. No moulting occurs during that period, so that juveniles separate from females at the first stage. This is clearly different from that observed in the other abovementioned families, because juveniles were independent only at stage III or IV (Price and Payne, 1984) , stage II in astacids (Reynolds et al., 1992) , and at stage III in C. quadricarinatus (Levi et al., 1999) , Parastacus pugnax, P. nicoleti, and Samastacus spinifrons (Rudolph and Ríos, 1987; Rudolph and Iracabal, 1994) .
No special female-attachment structures were seen in juveniles of A. uruguayana, as were in turn seen in juveniles (stages I and II) of Parastacidae. Those juveniles possess hooks on the dactyls of pereiopods 4 and 5, characteristic of Parastacidae, which allow them to climb onto the females (Levi et al., 1999; Scholtz, 1995) . Neither the round-shaped telson with hook-like setae along its margins (Kawai and Scholtz, 2002) nor the telson threads or anal threads (Scholtz, 1995) were seen in A. uruguayana. The way in which juveniles of A. uruguayana are linked to their mothers, as well as the absence of moulting while they remain with their mothers, are more similar to that reported in the brachyuran crabs Geosesarma notophorum (Ng and Tan, 1995) , Metopaulias depressus Rathbun, 1918 (Diesel et al., 2000 for revision) , Trichodactylus fluviatilis, Dilocarcinus pagei, Sylviocarcinus australis (Alarcón et al., 2002; Mansur and Hebling, 2002) and in the Potamoidea (Cumberlidge, 1999) than to the maternal care modality reported for Parastacidae, Cambaridae, and Astacidae crayfishes.
According to Scholtz (1995) , all modes of juvenile attachment to females observed in Astacida (pereiopod or telson hooks, anal or telson threads) have one main function: to protect the juvenile crayfishes from being dislodged from their mother by the water currents to which they are normally exposed. In the case of A. uruguayana, no such attachments were seen. Although adults of the species are found in habitats exposed to water currents, ovigerous females and young juveniles of A. uruguayana are always found along the banks of rivers, where water flow is reduced. This was in accordance with the behavior we observed in the laboratory, i.e., ovigerous females carrying eggs in early or intermediate development stage stayed near the aeration stones in the aquarium, probably to ensure the adequate oxygenation of their eggs, whereas females with brooding juveniles preferring sites with reduced water current to avoid the loss of juveniles.
The phases of the mother-offspring relationship in A. uruguayana were similar to the ones described for other freshwater crayfishes (Andrews, 1916; Mason, 1970; Price and Payne, 1984; Levi et al., 1999; Kawai and Scholtz, 2002) , although the duration of each phase was different. Hence, in A. uruguayana, the first ''dependent phase,'' defined as the period when juveniles cling to the mother's pleopods, lasted only one day; the subsequent ''exploration phase'' (when juveniles explore the surroundings but return quickly to their mother and attach themselves to her on many parts of her body) lasted two days; and the last, ''independent phase,'' during which juveniles are about to separate definitively from their mother, lasted up to one day. Juveniles of A. castro have been reported to remain approximately 15 days with females, but they were predated by the latter after that period (Swiech-Ayoub and Masunari, 2001 ). In A. perobae, the hatched juveniles remain attached to the female's abdomen for eight to 12 days (Rodrigues and Hebling, 1978) , and in A. platensis, juveniles remain with the female for five days (Sokolowicz, personal communication).
In conclusion, maternal care in A. uruguayana is closer in many aspects to the same processes observed in freshwater crayfishes and freshwater crabs than to other anomurans. Nevertheless, the way in which juveniles of A. uruguayana are linked to their mothers, as well as the absence of molting while they remain with their mothers, are more similar to what has been reported for freshwater brachyuran crabs than those reported for freshwater crayfishes.
